Abstract. We describe all Kadison algebras of the form S −1 k [t], where k is an algebraically closed field and S is a multiplicative subset of k [t]. We also describe all Kadison algebras of the form k[t]/I, where k is a field of characteristic zero.
Algebras of quotients.
Let A = S −1 k[X] be the algebra of quotients ot the polynomial algebra k[X] = k[x 1 , . . . , x n ] with respect to a multiplicative subset S ⊂ k [X] , where k is a field. We assume that 0 ∈ S and we denote by M S the subset of k n defined as
In this section we study local derivations of A. We try to determine when A is a Kadison algebra. We already know the following two partial results concerning this problem.
Theorem 2.1 ([6]). Let A = S −1 k[X]
, where S is a multiplicative subset of k [X] . If k is infinite and the set k n M S is dense in the Zariski topology of k n , then A is a Kadison algebra.
Theorem 2.2 ([6]). Let P be a prime ideal of k[X] and let A = S −1 k[X], where S = k[X] P . Then A is not a Kadison algebra.
If the multiplicative subset S is arbitrary and we cannot use the above theorems, then it is not easy to check when A = S −1 k[X] is a Kadison algebra. This problem is not easy even for n = 1.
Assume now that n = 1. are all (up to association) the prime elements of W . Every derivation of W is of the form w ∂ ∂t , where w ∈ W . If ϕ ∈ W and n ∈ N, then we denote by ϕ (n) the nth derivative of ϕ.
Assume now that α n (ϕ) = 0 and ϕ (1) 
Case 2. Assume that there exists m < s such that r 1 > n, . . . , r m > n and r m+1 ≤ n, . . . , r s ≤ n. Then we have ϕ (n+1) = p
Let n ≥ 1 and suppose that α n is a derivation of W . Then, since char(k) = 0 or char(k) > n + 1, we have a contradiction: 0 = p n (n + 1)! = α n (t n ) = nt n−1 α n (t) = nt n−1 0 = 0. Hence, if n ≥ 1, then α n is not a derivation. 
In the proof of this proposition we will use the following standard and easy lemma. 
If the number s of irreducible prime elements in
is infinite, then the following example shows that Corollary 2.4 is not true in general.
Example 2.7. Let char(k) = 0 and let S be a multiplicative subset of
Proof. Observe that, in this case, k M S = {0, 1, . . .}. Since every closed subset in the Zariski topology of k 1 is k 1 or finite, the set k M S is dense in k 1 . Hence, by Theorem 2.1, A is a Kadison algebra. Proof. The implication ⇒ is a consequence of Theorem 2.1. Assume that the set k M S is finite.
Let S denote the multiplicative subset of k[t] generated by the set of all prime elements which appear as factors of elements from S. Then it is clear that 
We will show, in Example 2.12, that the assumption "k is algebraically closed" in the above theorem is important. To this end we first prove the following proposition.
Proof. The assumption A = k(t) implies that there exists at least one
Then g ∈ (p). So gcd(g, p) = 1 and moreover, gcd(g, p n ) = 1 for any natural n. Let n ≥ 1. There exist
where
Since A is a unique factorization domain and p is irreducible, the element p n−1 divides in A the element α 
where N * = N {0}. Proof. The algebra A is a unique factorization domain ( [2] ) and every polynomial of the form t 2 + n or t 2 + t + n, where n ∈ N * , is a prime element of A. Let α : A → A be a local derivation. There exists a derivation 
+ n) u n v n and this implies that every prime element of the form t 2 + n, for any n ∈ N * , divides 
u n v n and this implies that every prime element of the form t 2 + t + n, for any n ∈ N * , divides 
Using the same arguments as in the proof of Proposition 2.3 we obtain: A is a derivation, then α is a derivation of A. Proof. There exists a unique derivation d :
.
and 0 = h ∈ M . So, for any odd number s ≥ 3 we have
where w ∈ k[X], r ∈ A. This implies that
Since α 1 is a local derivation, there exists a derivation δ :
This means that, for any odd number s, the element α 1 (ϕ) is divisible by h s−1 , where h is a nonzero element belonging to M . But A is a unique factorization domain, so α 1 (ϕ) = 0. Hence
Let us end this section with the following question. 3. Factor algebras. It is known ( [6] ) that the class of Kadison algebras is not closed with respect to homomorphic images. This fact is a consequence of the following proposition. By the above lemma we can restrict our investigations to the case when the polynomial f is a power of an irreducible polynomial in k [t] .
Let n ≥ 1 and let But, by the definition of α, α(t 2 + (f n )) = 0 + (f n ). So, we have a contradiction: 2tf ∈ (f n ). Thus, α is not a derivation.
